Characterization of a New mtDNA Minicircle in a Chewing Louse, Geomydoecus aurei by Campbell, Ashley L. et al.
University of Northern Iowa 
UNI ScholarWorks 
Research in the Capitol 2020 Research in the Capitol 
Mar 24th, 11:00 AM - 2:30 PM 
Characterization of a New mtDNA Minicircle in a Chewing Louse, 
Geomydoecus aurei 
Ashley L. Campbell 
University of Northern Iowa, campbaap@uni.edu 
Dino Bolic 
University of Northern Iowa, bolicd@uni.edu 
See next page for additional authors 
Let us know how access to this document benefits you 
Copyright ©2020 Ashley Campbell, Dino Bolic, James W. Demastes, and Theresa A. Spradling 
Follow this and additional works at: https://scholarworks.uni.edu/rcapitol 
 Part of the Biology Commons 
Recommended Citation 
Campbell, Ashley L.; Bolic, Dino; Demastes, James W.; and Spradling, Theresa A., "Characterization of a 
New mtDNA Minicircle in a Chewing Louse, Geomydoecus aurei" (2020). Research in the Capitol. 3. 
https://scholarworks.uni.edu/rcapitol/2020/all/3 
This Open Access Poster Presentation is brought to you for free and open access by the Honors Program at UNI 
ScholarWorks. It has been accepted for inclusion in Research in the Capitol by an authorized administrator of UNI 
ScholarWorks. For more information, please contact scholarworks@uni.edu. 
Author 
Ashley L. Campbell, Dino Bolic, James W. Demastes, and Theresa A. Spradling 
This open access poster presentation is available at UNI ScholarWorks: https://scholarworks.uni.edu/rcapitol/2020/
all/3 
Characterization of a New mtDNA Minicircle in a Chewing Louse, Geomydoecus aurei
Ashley L. Campbell, Dino Bolic, James W. Demastes, and Theresa A. Spradling







• Herd, K., Barker, S. C., & Shao, R. (2012). Letter: High-level of Heteroplasmy in the Mitochondrial Cox1-
Minichromosome of the Human Body Louse, Pediculus humanus, and the Human Head Louse, Pediculus capitis. 
Open Genomics Journal, 5, 14-17.
• Lightowlers, R. N., Chinnery, P. F., Turnbull, D. M., & Howell, N. (1997). Mammalian mitochondrial 
genetics: heredity, heteroplasmy and disease. Trends in Genetics, 13(11), 450-455. 
• Shao, R., Zhu, X. Q., Barker, S. C., & Herd, K. (2012). Evolution of extensively fragmented mitochondrial 
genomes in the lice of humans. Genome biology and evolution, 4(11), 1088-1101.
• Song F, Li H, Liu GH, Wang W, James P, Colwell DD, Tran A, Gong S, Cai W, Shao R. 2018. Mitochondrial 
genome fragmentation unites the parasite lice of eutherian mammals. Syst Biol. 0(0):1-11.
• St John, J. C., Lloyd, R. E., Bowles, E. J., Thomas, E. C., & El Shourbagy, S. (2004). The consequences of 
nuclear transfer for mammalian foetal development and offspring survival. A mitochondrial DNA 


























• The newly characterized nad2 minicircle contains the nad2 
gene and three putative tRNAs:  trnN, trnS2, and trnC. 
• The nad2 gene is 1077 bp in length. 
• The nad2 minicircle contains the conserved 79-bp region, 
shown above in black, that has been identified in all G. aurei 
minicircles characterized to date.
• The nad2 minicircle was identified and characterized using 
PCR, cloning reactions, and Sanger sequencing. 
• The 79-bp DNA sequence found on this circle is identical to 
sequence found on nine other G. aurei minichromosomes, 
suggesting functional importance. 
• The majority of the tRNAs identified in minicircles containing 
protein coding genes have been found nearly adjacent to the 
coding region or to very minimally overlap with the coding 
sequence.
• The gene order of  the G. aurei  nad2 minichromosome (trnN-
nad2-trnC) is seen in other mammalian louse species (Song et al, 
2018), including  B. ovis, and T. canis (shown below). 
• The position of trnS2 within the interior of the nad2 gene is 
unusual and requires further investigation.  Another DNA 
sequence that is a likely tRNS2 gene is found on the G. aurei nad4 
minichromosome in a position also seen in other louse species.  





• Two protein coding genes, nad3 and nad5 have been identified 
and are in the process of being characterized and mapped.
• There are four tRNAs (trnD, trnG, trnM, and trnT) expected to be 
found upon the mapping of the remaining minicircles. 
• Discovery of the remaining gene, nad6, has been problematic in 
this and other studies of many insects.
• Additional PCR, cloning reactions, and Sanger sequencing will be 
performed in an effort to identify nad6 and map the 
mitochondrial genome of G. aurei to completion. 
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